Adolescent maturation of cortical dopamine.
Dopamine is a critical modulator of prefrontal cortical function, and it is known to be dysfunctional in schizophrenia. Current hypotheses on schizophrenia highlight developmental aspects and genetic predisposition for the disease; yet, symptom onset typically occurs during adolescence. Several aspects of prefrontal cortical circuits and their modulation by dopamine mature postnatally, as late as during adolescence. Here we review studies assessing the postnatal trajectory of dopamine control of GABA interneurons, a neuronal population that has been long suspected to be critical for schizophrenia pathophysiology. Dopamine modulation of fast-spiking interneurons changes dramatically during adolescence (postnatal day 45-50 in rats) with D2 agonists switching from being mildly inhibitory in prepubertal rats to strongly excitatory in young adult rats. In vivo recordings in adult rats reveal that deep-layer pyramidal neurons respond to endogenous DA release with suppression of firing while interneurons are activated. In adult rats with a neonatal ventral hippocampal lesion (NVHL), an extensively studied developmental model of schizophrenia, the maturation in the D2 modulation of interneuron physiology fails to occur, rendering a disinhibited prefrontal cortex. Abnormal interneuron maturation may therefore impair cognitive function in the adult animal.